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Introduction
The ability of different countries around the world to integrate into global value chains (GVC) has become an important policy topic. Unfortunately, there is little systematic evidence to compare the relative success of different countries. The available evidence focuses mostly on the very macro level, comparing overall GVC engagement at the country level, or on the very micro level, studying case studies of specific industries in one country or an even smaller geographic area. Our objective is to provide some systematic cross-country evidence of GVC engagement at intermediate levels of detail using two widely-used data sources.
A large literature studies GVCs of specific industries, often even limited to narrow geographic areas, based on detailed case studies. 1 Such an approach is particularly valuable to understand the key drivers that explain the different vertical organization of industries. Case studies can also provide detailed insights into how the nature of buyer-supplier interactions are shaped by industry-specific requirements for coordination and collaboration along the value chain. For example, Gereffi, Humphrey and Sturgeon (2005) draw heavily on such case studies to develop their model of optimal governance of GVCs.
An almost entirely disconnected literature studies interactions between sectors of different countries using global input-output databases. Such a data source collects the aggregate interactions between the economies of different countries through buyer-supplier relationships at the sectoral level. For example, a global input-output table will indicate what fraction of inputs used by the transportation equipment industry of Germany is imported from the basic metal industry of Japan. In turn, it will also indicate what fraction of these German-made vehicles are sold as inputs to other industries or consumed as final demand, both domestically and for all potential export destinations in the world. 2 An important summary statistic on GVC engagement that can be constructed using this type of information is the value added to gross output ratio (Johnson and Noguera, 2012) .
A drawback from the perspective of learning about the GVC integration of firms or industries in sub-Saharan countries is that most widely-used datasets tend to focus on larger and more developed economies. However, we will demonstrate that two existing and freelyavailable data sources can be effectively used to study GVCs in sub-Saharan Africa. The first data source is the World Bank Enterprise Surveys (WBES). It contains firm-level responses to surveys conducted at semi-regular intervals in almost all developing countries. Across all sub-Saharan economies and survey years, the WBES provides access to responses from a total of 35,902 firms between 2002 and 2018. In most countries, more than one survey has been conducted over this period, which makes it possible not only to gauge the average level of GVC engagement in each country, but also its growth over time.
More details on the type of information contained in the WBES, both in terms of sample coverage and included variables, will be discussed in Section 2.1. Given the wide range of 3 topics covered in the standard WBES questionnaire, it allows for investigations on a wide range of research questions. Here, we will build on the approach suggested in Chapter 6 of Taglioni and Winkler (2004) . They describe how consistent indicators for three dimensions of GVC integration can be calculated based on responses to the WBES surveys and they illustrate the results for a few countries.
In Section 2.2 we calculate these three indicators for each country in sub-Saharan Africa and illustrate some patterns that emerge. We exploit both the firm, country, and time dimension of the surveys to document the range and depth of GVC integration and the rate of change over time. A table in the Appendix shows the averages and changes over time for all individual countries, averaged over all survey years. We also make a data file with the firmlevel indicators an a set of firm characteristics available to interested researchers. We show how patterns of GVC engagement differ along a few dimensions of interest, e.g. they differ between foreign-owned and domestic firms, between large and small firms, or between manufacturing and service firms. This rich source of information can be exploited to condition on several more firm characteristics of interest. For example, the data also records each firm's location, detailed sector, capital intensity, owner characteristics, and many more dimensions of firm heterogeneity.
While it is useful to explore the extent that firms integrate in GVCs in its own right, the WBES information can also be used to construct the average extent of integration for each country. However, the representativeness of the surveyed firms for the entire economy will naturally vary by country. Freund and Pierola (2015) have shown that a few firms account for an extremely large fraction of exports in most developing countries. To have a sense of the fraction of a country's interaction with the world economy that the sample of firms represents, we calculate for each country-year survey the ratio between the aggregate exports over all sampled firms and the aggregate exports for the country as recorded in the UN Comtrade database. On average, this fraction is 19%, but it ranges widely across countries, which is important to keep in mind if one wants to generalize from the WBES results.
The second source of information that we exploit is the multi-region input-output table (MRIO) which is part of the Eora database. In contrast with two widely-used comparable global IO tables, the WIOD (maintained by researchers at the University of Groningen) and the TiVA database (of the OECD), the Eora database includes information on all countries in the world, including all individual sub-Saharan African economies. 3 Naturally, the more disaggregate country dimension comes at the cost of greater reliance on proportionality assumptions and imputations, but the advantage is that the MRIO includes bilateral input flows between all African country-sector pairs. As a result, it provides an unprecedented wealth of information on the regional production network in Africa and its connections with the rest of the world economy.
In order to exploit the staggering amount of information, as discussed below the full MRIO contains more than 24 million input-coefficients, we need to aggregate the table to reduce its dimensionality. We describe the process of collapsing the global IO table in a set of country-specific smaller IO tables in detail in Section 3.1. The next step is to calculate a set of indicators that summarize the GVC engagement of each country. We describe the four indicators that we focus on in Section 3.2.
One of the indicators that we calculate is the percent of domestic value added that is contained in the exports of each sub-Saharan African country. This indicator is one of the few instances where detailed information from sub-Saharan Africa appears in World Bank (2017), a highly influential volume containing recent research on the role of GVCs in development. Table 7 .4, which is taken from IMF (2015), shows the complement, the percent of foreign value added in exports that is also calculated using the Eora data. While extremely interesting, it only shows the ratio for the aggregate economy. Given the dominance of the agriculture sector in most countries and the importance of domestic value added in agriculture everywhere, the aggregate pattern shown is unlikely to be representative for the comparable fraction in the manufacturing sector, which is our primary interest. We discuss both the aggregate fraction and the fraction for manufacturing in Section 3.5.
The other GVC indicators that measure the importance of foreign input sourcing and exporting of intermediate inputs or final products are also calculated separately for all sectors (in each country). They record interactions with eight different regions in the world, two of which are defined relative to the country of interest, and they are available for three years that are each ten years apart (1995, 2005, 2015) . Together these are more indicators than can be easily described in this report. We therefore make all four indicators that are each defined at the level of (i) the African country of interest, (ii) eight domestic sectors, (iii) eight partner regions (including itself), and (iv) three years, available in a data file.
The overarching message from the analysis is that the large increase in international trade and the disintegration of production chains that the world economy has witnessed over the last 15-20 years has touched the manufacturing sectors in most sub-Saharan countries only lightly. Two patterns underscore this conclusion. Foreign sourcing of intermediates has increased a lot more than firms' own exporting activities. The extent of international engagement by domestic firms in sub-Saharan Africa also remains vastly smaller than that of multinational firms active in the region. Taglioni and Winter (2014) show in a case study for the agribusiness in 2012 that the GVC engagement of firms in Ghana, Kenya, and Mozambique lagged that of Vietnamese firms. According to our results, the average values across those three African countries of the three GVC indicators that we consider, is almost exactly the same as for the entire group of sub-Saharan countries we study here. It suggests that the lagging GVC integration is common to much of the region's economy. At the same time, our results also identify countries which are ahead of the average. It is remarkable that not a single country exceeds the region's average on all three indicators. If we focus on the two indicators that measure foreign sourcing and export participation of (smaller) domestic firms, 10 of the 44 countries score above average on both. However, this group is mainly composed of smaller countries which tend to be more open to trade everywhere. Only a few large countries, in particular Cameroon, Chad and Tanzania, have firms that are systematically more than average globally engaged. 4
The main message from the analysis based on the input-output tables is similar: foreign sourcing is rising more quickly than exporting. One summary measure that underscores this evolution is the decline in the domestic value added to gross exports ratio for the manufacturing sector in exactly half of the countries in the sample. The same measure increases for most countries when calculated economy-wide, but this gives a biased impression as it is inflated by the rising importance of the service industry. Apart from the low overall GVC engagement, the input-output results also show the remarkably low regional integration of production. At the same time, neighboring or more distant sub-Saharan countries were systematically the regions that showed the most variation in importance across countries. It implies that some strong local value chains exists -in particular the economies around South Africa are more strongly integrated in that production network.
The remainder of this paper is organized as follows. In Section 2 we discuss the information contained in the WBES, the fraction of each country's exports that the surveys represent, and the results on firm-level and country-level indicators of GVC engagement that we calculate from this data. In Section 3 we discuss how we constructed similar indicators of GVC engagement at the industry-level using the multi-region input-output table of Eora. We illustrate a number of patterns for the sub-Saharan African region, averaging over individual countries, focusing explicitly on the inputs sourced from various regions and the nature of the export linkages between different regions. In the conclusions, in Section 4, we highlight a few patterns that stand out using both data sources.
Firm-level information on input sourcing and sales destinations 2.1 World Bank Enterprise Survey
Through the Enterprise Surveys portal, the World Bank makes a series of firm-level datasets available to researchers. 5 They are based on surveys of random samples of firms conducted in all developing countries, which are surveyed at semi-regular intervals using the same questionnaire. This survey tool has been developed over several years, based on the experiences with the Regional Program of Enterprise Development (RPED) that surveyed firms in several African countries between 1991 and 1996 and the Business Environment and Enterprise Performance Surveys (BEEPS) which is an ongoing project surveying countries in Europe and central Asia. 6 6 The datasets are based on stratified random samples of firms, which as much as possible are drawn from the universe of eligible firms. Stratification is by size, location, and sector. Extensive meta-data for each survey documents in detail the sampling frame and aspects of the survey implementation. In some countries, only firms in the manufacturing sector are sampled, but in most cases service sector firms are included as well. An important advantage of this source of information is that all the data (including meta-data) are easily accessible online. Surveys are conducted in several years for most countries which makes it possible to trace country-level patterns over time. The surveys include a large number of variables, making it possible to research a broad range of topics. One disadvantage is that, in contrast with the original RPED sampling frame that had an annual frequency, it is not possible to follow firms over time. As a result, it is not possible to estimate firm-level productivity controlling for the fundamental simultaneity problem of productivity and input choice (Van Biesebroeck, 2008) .
In Table A .1 in the Appendix, we show the number of firms sampled in each survey. The average over all 94 surveys in sub-Saharan Africa is 382 observations. It ranges from a low of 75 in Lesotho in 2003 to a high of 2,676 in Nigeria in 2014. The earliest survey is in 2002 and every year new surveys are added to the database. In the average year, 5.5 surveys are organized, but they are not spread equally over time. In 2008 and 2012 not a single country was surveyed. When we started our work to harmonize the data, only a single survey for 2018 could be included. 7
While these surveys are not specifically aimed to be nationally representative, due to the three dimensions of stratification, these samples are likely to cover a substantial fraction of total exports. Freund and Pierola (2015) have documented the remarkable concentration of trade in very few enterprises for a sample of 32 developing countries. They show that, on average, the top 5 firms account for one third of aggregate exports, and this fraction is even higher for manufacturing products. Using the information in the UN Comtrade dataset, we calculate total exports and total manufacturing exports for each country-year in which we observe a firm-level survey. In Table 1 , we report the ratio of the sum of exports of the sampled firms divided by aggregate exports. The average fraction across all surveys is 19%. In only 23 of the 94 (country-year) surveys is the average below 5%, while in 24 cases it exceeds 25%. It underscores that by surveying a relatively small number of firms, a significant fraction of a country's exports can be accounted for. We therefore expect our results to be broadly representative of the experience of exporters and importers in many these countries. 7 In a few instances, the fraction is relatively low using aggregate exports, but higher if we calculate the ratio limited to manufacturing firms in the numerator and to manufactured products in the denominator. For example, the firms surveyed in Angola account for less than 1% of aggregate exports, which are dominated by oil. Limited to manufacturing, the ratio is 16.8% in 2006 and 2.4% in 2010.
The rich information in the enterprise surveys opens up a wealth of opportunities for research. Information is collected for the following broad modules, which focus on the composition of inputs and outputs, interactions with the external environment, and the identification of obstacles to operation or growth. The standard questionnaire contains the following modules:
A. Control information: stratification variables, type of accounting, interviewer,… B. General information: owner, year of establishment, quality certification,… C. Infrastructure and services: problems, connection requests,… D. Sales and supplies: type and value of sales E. Degree of competition G. Land: also questions related to construction permits I. Crime J. Business-government relations: type spent, incidence of corruption,… K. Finance: source and value for different types L. Labor: employment by type M. Investment climate constraints: rank the severity of various obstacles N. Performance: cost components
Extent of firm-level integration in GVCs
The different modules of the questionnaires allow one to zoom in on a variety of topics that are relevant to GVC integration. For example, the questions make it possible to assess the importance of the following issues:
-Growth constraints: some frequently-mentioned constraints, e.g. lack of demand, could be much less of a problem for firms active in GVCs.
-Conflict resolution: weak domestic institutions are often an impediment to business development. For firms active in GVCs, relational contracts (i.e. incentives coming from the continuation value of a relationship) could be effective substitutes for formal institutions (as in Van Biesebroeck, 2014)
-Employment/Capital: the surveys contain very detailed information on the structure of employment and types of capital which could be used to investigate necessary conditions for effective integration in GVCs.
More specifically, Taglioni and Winkler (2014) describe how some of the measures that have been calculated in the GVC literature using a variety of data sources in a variety of countries, can also be calculated using the WBES information. An important advantage of this data source is that the necessary questions have been posed identically and in the exact same situation in all the different countries. An additional advantage is that the data represent a random sample of firms using three levels of stratification-sector, firm size, and regionand in some surveys weights are provided to calculate a nationally representative average.
In particular, the questions in the survey allow one to calculate the following three measures:
(1) What fraction of inputs of multinational firms is sourced from domestic suppliers? (2) What fraction of inputs of domestic producers is imported? (3) What fraction of output of domestic supplier firms is exported?
In the Appendix, we provide the exact details of how the different questions in the survey can be used to obtain results at the firm level for each of these three GVC indicators. In each case, the fraction of inputs sourced domestically or imported and the fraction of output exported is asked directly, meaning that it does not require a division of two numbers that are potentially reported inconsistently. To make the result more comparable with results in the literature, the average fraction is calculated on a sample limited to a subset of firms (which varies by question).
Note, however, that for the second and third indicators, we cannot calculate the respective fractions limited to domestic producers (measure 2) or suppliers (measure 3). In most surveys in sub-Saharan countries, the question to distinguish between producers and suppliers is not asked. Instead, for the second measure we report the fraction of imported inputs by small, domestic manufacturing firms, where small firms are identified as firms with fewer than 20 full-time equivalent employees. In Table 2 , we report the results for all three GVC indicators. The column with "levels" average the firm-level responses across all surveys that have been conducted in a country, i.e. potentially combining different survey years. For the columns with "changes", we first calculate the country-level averages separately for each survey year and then calculate the change in country average for the last two years a survey is available. For countries where only a single survey is conducted, no value can be calculated for changes. Because the time between surveys varies across countries, we standardize all changes. We first calculate the change per year, but in the table and figures we report the implied change over a 5.8 year period, which is the average time between the last two survey years. At the bottom of each column, we report the population weighted average across all countries that report information.
Results vary a lot across countries. While multinationals on average report to source 44% of their inputs domestically, this varies from 5% in Djibouti to 95% in Sudan. The extent of local sourcing increases on average by 8% over time, but recall that the time period over which this change is calculated differs by country. For example, the increase of 32% for Ethiopia compares averages for two surveys that are 13 years apart, while the increase of 1% for Rwanda only spans a five-year period. To provide some more detail on the firm-level distribution of this sourcing measure and its evolution over time, we show more detail in Figure 1 . The top graph contains a smoothed kernel distribution of the histogram over all 3,473 multinationals that we observe in the sample pooling all sub-Saharan African countries. The average fraction of inputs sourced domestically is 48%, but the standard deviation of 40% is extremely large, especially for a variable that only ranges from 0% to 100%. The graph shows the reason for this dispersion: the distribution is bi-modally shaped, with a substantial fraction of MNEs reporting that they source everything locally, while a slightly higher fraction of MNEs report importing all inputs. The remainder of firms is spread quite evenly over all intermediate values. Apart for the two mass points at 0% and 100%, the distribution is almost uniform.
The dashed line on the same graph shows the comparable distribution of domestic sourcing for non-MNEs. These are mostly privately-owned domestic firms, but the sample also contains some state-owned firms and a small category of "other" firms. Compared to MNEs, many more of these firms source all their inputs domestically, but even here there is a mass point at 0%, only with fewer firms. Comparing the solid and the dashed line clearly shows that multinationals source a lot less domestically, as expected.
The second graph of Figure 1 is based on the same firm-level information, but shows the distribution of domestic sourcing for MNEs aggregated by country, i.e. the statistics in the first column in Table 2 . The aggregation is across all firms and all survey years, but aggregated separately for each country. The bars show the full histogram for MNE sourcing using the country-frequency on the left axis. The dashed line shows the corresponding smoothed histogram for non-MNEs. The average rate of domestic sourcing by MNEs is 44% if all country were given equal weight, which is quite a bit lower than the population weighted average of 52% reported at the bottom of Table 2 .
The standard deviation is still remarkably high across countries. The MNEs that occupy the mass points at the minimum or the maximum of the domestic sourcing range tend to be disproportionately located in different countries. For a country to obtain an average of domestic sourcing equal to 80%, there have to be a lot of firms that report domestic sourcing in excess of 90%. The reverse is true for a country-level average of 10%, there must be many MNEs that import all their inputs. Note, however, that these averages are calculated from a relatively small number of firms for each country, which allows for relatively dispersed averages across countries. The country-means for which the distribution is shown in the middle panel are calculated based on the responses of only 77 firms, on average.
Averaging to the country level, brings out the difference in sourcing patterns between MNEs and other firms. The mode of the distribution of MNEs is around 40%, while it is almost 70% for other firms. There are very few countries where domestic firms report to be importing at least 50% of their inputs, while this is the case for the average MNE in two thirds of all countries. 
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Finally, the bottom graph of Figure 1 shows the changes in domestic sourcing of MNEs. We first calculated the country average separately for each survey and then calculated the change in the average between the last two survey years for each country (standardized to represent the change over 5.8 years, the average time between two surveys). For almost two thirds of all countries, the intensity of domestic sourcing increased. The average increase of +3.5% across all countries tends to underscore the magnitude of the change. For a third of all countries (11 out of 34) the measure increased by more than 10%, while for only 2 countries it declined by more than 10%.
Given that there are on average 2.04 surveys per country, each country-year average is calculated using approximately 38 firm responses. It is no surprise then, that the standard deviation for the country-level changes is even higher than for the levels. Another reason for caution is that for some countries the annualized change is calculated for two years that are relatively close and then extrapolated for a 5.8 year period that is standardized over all countries. This is likely to raise the importance of measurement error.
The second GVC measure we have calculated is the fraction of inputs of domestic producers that is imported. As shown in the Appendix, the WBES in principle contains a question that allows one to distinguish between firms that sell finished or semi-finished goods mostly to final consumers and firms that sell intermediate inputs. Taglioni and Winkler (2014) propose to calculate this second GVC measure only for the subsample of producer firms, i.e. excluding suppliers. Unfortunately, in most surveys conducted in sub-Saharan countries this question was not posed to the firms. The harmonized dataset available on the WBES web site does not contain the responses to this question.
For comparability across countries and over time, we calculated the measure for all domestic firms, i.e. firms that report to be at least 90% private-owned by domestic owners, including both producers of final goods and supplier firms. It would make the results on indicator (2) for all domestic firms very close to one minus the results on indicator (1) for the set of firms that were reported in the dashed lines of Figure 1 , already discussed above. To make the results more interesting, we show the results for the second indicator in Table 2 and Figure 2 only limited to the subset of small firms in the manufacturing sector. These are firms for which entering global value chains is likely to provide the greatest potential gains, but also pose non-trivial challenges.
Results in the third and fourth columns of Table 2 indicate that the average fraction of imported intermediate inputs across all countries is 22%. The fraction is higher in smaller countries as the unweighted average stands at 34%. Given that small firms in Africa are really quite small, employing on average only nine workers, even the weighted average is relatively high. Somewhat surprisingly, however, the fraction is not growing over time. For the average country, it even declined slightly by 3%. The variation across countries is 17%, which is exactly as large as for the first indicator. But given the lower absolute value of the mean, it implies greater variability.
Not surprisingly, the correlation between the first two GVC indicators is negative. Countries where MNEs source a lot domestically tend to be countries where small, domestic manufacturers import little. With a partial correlation statistic of -0.64 this relationship is surprisingly strong. The experience of MNEs and small domestic firms is thus remarkably 14 similar. The correlation in the change over time is also negative, but at -0.23 their evolution over time is less closely related than the average sourcing tendency.
Figure 2 again contains the same three graphs as in the case of the first indicator, but now showing the fraction of imported inputs by small, privately-owned, domestic manufacturing firms. We see again two mass points in the distribution, but the mass point for full foreign sourcing is much less important. Nevertheless, it is remarkable that almost 10% of these small manufacturers report to be importing at least 95% of all their inputs.
Less surprising is that many domestic firms report no imports at all. Over the entire sample of domestically owned manufacturing firms, this fraction stands at 51%. Comparing by firm size, 60% of small firms report no imported inputs which is quite a bit smaller than the 40% of larger firms (the dashed line) that report no imported inputs. When imports are positive, they are relatively large. Firms that import any inputs, import on average 57% of their total needs and this average still reaches 45% when we exclude firms that import everything.
Differences across countries in the second graph are again very large. For a large number of countries, small manufacturers import very little, i.e. less than 10%, but this experience is by no means universal. The number of countries in the successive bins with higher import averages declines only gradually. While 13 countries have an average between 5% and 20%, there are still 10 countries with an average between 50% and 65%.
The difference with the average import tendency of larger firms, which is shown by the dashed lines in Figure 2 , is not that large. The mean difference is only 10 percentage points: 33% for small manufacturers versus 43% for larger manufacturers. Given that median employment for larger firms is seven times higher, 8 versus 55 full-time equivalent workers, the sourcing patterns of these two groups of firms are relatively similar. The difference is even smaller if firms not importing anything are omitted.
Foreign sourcing by small firms is on average not growing over time. It decreased for exactly half of all countries when we compare the last two survey years. In 5 of these countries, the decline in the average import share even exceeds 25%, while such a large increase is never observed. The average for many countries declined even though the potential for growth tends to be larger than the potential for decline, as the average across countries only stands at 22%. This evolution of greater importance of domestically sourced inputs that we documented for MNEs in Figure 1 mirrors the pattern for small, domestic manufacturers in Figure 2 . In the former case, it could be interpreted as a positive evolution as foreign firms tend to produce higher quality products and will only source locally when they find inputs of acceptable quality. Javorcik (2004) even presents evidence that MNEs often help domestic suppliers improve their productivity and output quality. Greater domestic sourcing by small domestic firms is less of a positive development, as we expect these firms to rely predominantly on domestic markets. A high and increasing fraction of locally sourced inputs could indicate high or increasing barriers to access foreign inputs or a focus on lower quality outputs for which the quality of domestically sourced inputs suffices. However, we should be careful not to infer too much from country averages. In Figure 3 we plot the average values for the two GVC measures-domestic sourcing by MNEs and foreign sourcing by small, domestic manufacturers-by year, but now averaged over all countries surveyed in each year. The size of the circles indicate how many firm-level observations were used to calculate each annual average. The fitted lines are calculated by a regression at the firm level on year and year-squared, controlling for country-fixed effects. The linear coefficients show the predicted signs for both measures, positive for the first measure and negative for the second, but it is clear that the non-linear component in the evolution should not be overlooked. In both cases, the coefficient on the year-squared variable has the opposite sign.
Domestic sourcing by MNEs (in blue) increases over most of the sample, but the negative square term implies that this effect gets weaker towards the end of the sample and by 2014 the square term even dominates. Once the average share of domestic sourcing reached 50% it stopped growing. The decline in foreign sourcing by small manufacturers (in red) shows an almost imperceptible negative trend in the first few years. The positive square terms starts dominating already from the middle of the sample period and overturns the negative linear trend. In the second part of the sample period, small firms even increase their foreign sourcing slightly.
With the third GVC measure, we turn our attention to the export orientation of these sub-Saharan African firms. Taglioni and Winkler (2014) firms in African manufacturing sectors are integrating in global supply chains. Unfortunately, as was the case for the second measure, the necessary question to identify suppliers was not included in the surveys for most firms. For comparability, we show the results for all domestic, privately-owned firms, combining both producers and suppliers.
The results in columns (5) and (6) of Table 2 show the average for each country and the change over time. The average fraction of output that is exported is naturally low, averaging only 6% across all countries. Over time, it went down slightly, again confirming that the globalization process that transformed the economies of many other countries has not been a very strong force in sub-Saharan Africa.
Naturally, the distribution of firm-level exports is dominated by firms that do not export at all, which is clearly visible in the top graph of Figure 4 . Among domestic firms, only 15% export anything. Among exporters, shown in the dashed line, the fraction of output exported declines gradually, but there is again a mass point at one: 12% of firms that export a positive amount, report to be exporting their entire production. The median value for exporters is 30% and the average is 42%. It is clearly a bimodal distribution with equally important mass points at 20% and 100%.
Averaged over all firms in a country, in the middle graph, the fraction exported ranges from 1% to 20%. The distribution is concentrated among the lowest values. Only in Mauritius does the average reach 20% and for only five countries is the average between 10% and 15.2%. 8 The country-average limited to exporters smooths over the bimodal distribution at the firm level. The average is almost normally distributed with a very high (unweighted) mean around 45%. When firms export, they export a lot. We expect exporters to perform a lot better on most performance dimensions, for example achieve higher productivity (Van Biesebroeck, 2005) .
Naturally the average fraction of output exported is larger if we limit the sample to manufacturing firms, but the difference is not huge. Slightly more than half of the domestic firms in the sample are in the manufacturing sector. On this sample, the average export intensity is 8.6%, while it is 4.2% for other firms. Among manufacturing firms, only 22% export, while exporters represent fewer than 10% of non-manufacturers.
The results for the changes in the average export intensity indicate that there twice as many countries where exporting increased as decreased. The average change, across the 33 countries for which we can calculate it, is 3.1 percentage points. The median change is only half as large. The standard deviation is rather large (at 7.9), but this is driven by a single negative outlier. Only 7 of the 33 countries show a change in export intensity of more than 5% either positive or negative.
In sum, we can conclude that only few firms export, firms that do export a lot, but the fraction of exporters is barely growing over time. 
Sector-level bilateral input-output table

EORA: World MRIO data
The multi-region input-output table (MRIO) that is part of the Eora database provides an in-depth window on the GVC integration of sub-Saharan countries. There exists several alternative input-output databases, but this is the only version where there is enough country detail to study African countries individually. 9 Unavoidably, this level of detail comes at a cost, which is the greater reliance on imputations and proportionality assumptions to complement the relatively sparse data for some countries. The underlying data that we use is freely downloadable and the construction of the various components is described in detail in Lenzen et al. (2012 Lenzen et al. ( , 2013 . 10 We use the global MRIO table that contains information for 190 countries over the 1990-2015 period for a simplified set of 26 harmonized sectors. These dimensions imply that just the matrix of bilateral input coefficients at the country-industry level is a (190*26) by (190*26) square matrix that contains more than 24 million coefficients. In addition, there are columns for 6 final demand components that add another 5.6 million pieces of information. Moreover, this information is available for 26 years. 11 Clearly, in order to learn something from this gigantic source of information, we will need to aggregate and zoom in on particular areas of interest. Along the three dimensions-time, industry, country-we made the following choices.
Time
We observe a different IO table for 26 consecutive years, but the structure of the economy and the bilateral trading relationships only change gradually over time. Therefore, we only used the information for three equidistant years : 1995, 2005, 2015. In the analysis we will look both at the current composition of input-output relationships using the most recent IO table for 2015 and we will consider changes over time. The data file that we make available contains all indicators calculated for all three years.
Industries
The next step in the analysis is to reduce the sectoral detail. In total there are 26 harmonized industries, but we combine them into the following nine more broadly defined sectors as follows (in brackets are the number of original industries that are combined in the broad sector): 
Countries
To make the country-detail more manageable, we also have to aggregate here. Given that we are interested in sub-Saharan countries, it is natural to collapse all trade-flows with countries outside of the region into the following groups: In addition, we distill the information of the full, integrated MRIO table into a series of country-specific (and year-specific) input-output tables, one for each sub-Saharan country. Breaking-up the information by country is a more efficient way of maintaining some regional detail than working with a single IO table that includes all 45 sub-Saharan countries with the above 5 regions. Given that a single IO table for the 45 countries of interest and the 5 regions listed above would still contain more than 200,000 coefficients, it would still be very difficult to distill useful insights from it. Moreover, bilateral trading relationships between many individual countries in the region are extremely limited.
The country-specific IO tables that we construct partition all sub-Saharan countries exhaustively in three groups, and these three countries/regions are added to the above list: 1. OWN: the country being considered itself 2. CLO (Close sub-Saharan African countries): countries neighboring the country considered 3. FAR (Faraway sub-Saharan African countries): the remaining countries from the region.
Hence, in total there will be 9 industries with 1 final demand vector and 8 countries/regions, which makes for an IO table with approximately 5000 coefficients. While the total amount of information in the 45 country-specific tables with these dimensions is comparable to the single, regional alternative, most of the information in the different tables is identical and will not be used. 13 In our analysis, we will primarily concern ourselves with the interactions between the country of interest and the different regions. It means that we will use the first nine rows and the first nine columns of each country-specific IO table to construct the GVC indicators of interest.
GVC indicators
From the 45 country-specific IO tables for each of the three selected years, we now proceed to calculate a number of ratios that are of particular interest to illustrate the GVC participation of the different countries. There is still too much information to be able to show results in any exhaustive way. Each metric of interest that we can calculate, we observe in 9,720 cases: (45 sub-Saharan countries) x (8 origin or destination regions) x (9 sectors) x (3 years). In addition to the level of each indicator, we are also interested in another 6,480 changes for the same indicators over the 1995-2005 and 2005-2015 time periods.
To convey as much of this rich information as possible, we report information in three different ways. First, we make available a data file that contains the complete information for all countries, partners, industries, and years for each of the metrics we consider. Second, in the Appendix, we report for each metric one table with the results for all countries and partner-regions but limited to a single industry (manufacturing) and a single year (2015) . 14 Third, we discuss below some patterns that we believe are of interest at a more aggregate level, for example the average change over all sub-Saharan countries.
Based on the collapsed country-specific IO tables, we calculate the following four dimensions of GVC participation: 3. Export share towards foreign final demand: we similarly divide the export flows consumed as final demand in the eight regions with the sectoral output to measure the general outward orientation of different countries.
4. Domestic value added in gross exports: we use the extraction method proposed in Los, Timmer and de Vries (2016) to calculate the value added to export ratio (VAX) that was introduced by Johnson and Noguera (2012). We perform these calculations for the entire economy as well as for the manufacturing sector alone.
Patterns in international sourcing
The first thing we document is to what extent each country sources intermediate inputs from abroad. Table A .2 in the Appendix list the shares for all countries and origins for the manufacturing industry in 2015. On average (using population weights to aggregate countries), local value added within the industry is 41% and 59% of the output value consists of purchased intermediates. By far the most important source of purchased inputs are the other industries within in the same country. On average they account for 45% of total output value or approximately three quarters of all purchased inputs. Together, local value added and domestically sourced intermediates account for 85% of the total value of the manufacturing industries in sub-Saharan Africa and only the remaining 15% is imported.
An important pattern to point out is that the results for some countries seem highly unbelievable. For several countries, the local value added share is implausibly low, e.g. for Tanzania (-2%), Somalia (3%), and Djibouti (7%), but it is difficult to know with certainty whether this reflects reality or not. Value added in the manufacturing sector of Cape Verde represents only 11% of the output value, but we cannot rule out that the type of industries they specialize in explains this low average. In some cases, for example for Somalia and Djibouti, the very low share of value added goes together with a very high share of domestically sourced inputs. It is possible that the nature of the industrial structure and vertical integration within the country explains these outliers.
At the other extreme, the value added share is extremely high in some countries, e.g. for Ethiopia (90%) and Nigeria (64%). We have double checked our calculations and we are certain that outlying coefficients are the result of unusual patterns in the underlying information from the MRIO and not a mistake in the aggregation procedure. In a few cases, there seem to be clear errors in the underlying data. For example, the sum of the value added and domestic inputs for Sudan is 99.9%. Low imports are expected for this country, but the almost entire absence of any notable import flows at least raises the suspicion that imports and domestic values are not recorded in the same units. 16 Omitting the five most extreme outliers, does not greatly affect the cross-country averages for value added (38%) and domestically sourced inputs (48%) or the average importance of foreign sourcing (14%). The main message is that one should be careful with the data for some countries, but outliers tend to compensate each other with minimal impact on the overall pattern for the region.
Another important pattern is that the share of value added and domestically sourced intermediates are negatively correlated. As a result, the coefficient of variation (the ratio of the standard deviation to the average) for value added is 0.49 and for the share of domestic inputs it is 0.29, but there is much less variation for the sum, with a coefficient of variation of only 0.15. It suggests that even though countries differ a lot in the extent of vertical integration of their firms, the share of imported varies a lot less across countries.
Among the different sourcing destinations, Europe and the rest of the world (ROW) aggregate are by far the most important trading partners, respectively accounting for slightly more and slightly less than 5% of total output value created in the sector. Together they accounted for three quarters of all imported inputs in 1995 and 2005, but this lowered to two thirds in 2015. Other African countries are the next most important sourcing origin, but as could be expected, its importance varies widely across countries. For countries that neighbor South Africa, e.g. Botswana, Namibia and Swaziland, these imports are almost as important as domestically sourced inputs. This not the case for countries bordering North African countries.
Inputs imported from neighboring countries, i.e. within the sub-Saharan African region, are surprisingly unimportant. Together they account, on average, for 0.7% of total output value. This is only one twentieth of all imported inputs, which is not negligible, but notably lower than in regions with more integrated manufacturing sectors, such as the European Union or South-East Asia. Across all inputs sourced from sub-Saharan Africa, it is interesting to note that neighboring countries account for fully half even though they only represent one tenth of sub-Saharan African countries. Proximity is important. Finally, it is noteworthy that the importance of distant countries within the region (FAR) is the most variable input share. The coefficient of variation is 2.50 which is more than an order of magnitude larger than for the overall import share (where it was 0.15). For two thirds of all countries its share of total output is below 0.5%, but for the remaining countries it averages more than 2.5%. Finally, imports from the United States are remarkably unimportant, averaging less than one tenth of the value of imports coming from the EU. Its importance declined notably from 1995 to 2015. Imports from China are also not extremely important yet. The average share at 1.0% is only about two thirds of the value share of imports from within the sub-Saharan African region, but this share is growing rapidly.
In Table 3 we summarize the averages shares for all three years and also show the coefficient of variation across countries for each component for 2015. At the bottom of the table, we further show the percentage point change from 1995 to 2015, both in percentage point changes and also in percentage change to highlight the important relative changes. Out of precaution, these averages omit a number of countries where the source data is somewhat suspect. 17 Some of these changes are very similar across all countries in the sample, while other patterns are not shared by most countries. In Figure 5 we show a kernel density-a smoothed histogram-of the percentage point changes in the share of inputs sourced from several regions/countries. It highlights, in particular, that the increase in sourcing from China is shared by every single country in the region. The base level of imports in 1995 was very low, but the growth rate is high. The entire distribution lies on the positive side of the graph. The mean change, in percentage points, is only 0.6%, but in percentage terms, the mean increase is 67% and even the median is 73%. This is clearly a widely-shared pattern.
The increase in sourcing from China is compensated by reduced sourcing from the United States. This decline is also relatively broadly shared, but the changes are small. In Figure 5 , we also show the change in the sourcing share from the European Union. Its much higher import share allows for a much wider range in country experiences and the graph shows a much flatter and more dispersed distribution. While country experiences differ quite widely, the majority of the distribution lies on the negative size of the graph and some absolute changes are quite sizeable.
Figure 5: Distribution of changes in sourcing intensity from three regions across all sub-Saharan countries
Notes: Percentage point change in the share of intermediates sourced from each of these three regions/countries. Lines shows the smoothed distribution (histogram) across the different countries.
Finally, the most lightly colored line (in orange) shows the change in import intensity from other countries in the same region. It combines imports from neighbors (CLO) and furtheraway sub-Saharan countries (FAR), but excludes domestically sourced inputs. The mode of the distribution is around zero, but almost three quarters of the countries imported more from within the region in 2015 than in 1995.
Patterns in export orientation
Turning to the importance and type of exports, we start by summarizing the country-level information for the manufacturing sector in 2015 that is reported in full detail in Table A.3  and Table A .4 in the Appendix, respectively for output that is used as intermediate inputs and output consumed as final demand. 18 In Table 4 we show the average share of output consumed domestically and exported separately in all three years, and we break this down further by use, i.e. intermediate inputs or final demand. 18 Again, the data for some countries might suffer from some problems. We report statistics for all countries in the Appendix. In the tables in this section, we omit the data for five countries as a precautionary measure. They are four of the same countries as were flagged in the section on sourcing, i.e. Ethiopia, South Sudan, Sudan, and Tanzania, as well as Zimbabwe. Notes: Averages and standard deviation are calculated using 40 of the 45 countries (without ETH, SDS, SUD, TZA, ZWE out of precaution for potential data problems). Population-weighted mean shares are reported. The standard deviation of the change is normalized by the average share in 2015, just as in the case of the coefficient of variation.
Overall, the total share of output that is exported is slightly below one eight throughout the entire sample period. Exports represent a similar share of output for both types of goods, intermediates or final products. There is, however, a lot of variation across countries. The coefficient of variation that we report normalizes the standard deviation by the mean share. These statistics are relatively high for the export shares. Even combining all different export destination, the coefficient of variation is 0.93 and 1.89. In particular, variation across countries for the importance of exporting is higher than for the importance of input sourcing from abroad.
Over time, the average export shares changed very little. This is somewhat surprising as the rapid pace of globalization over the last twenty years has increased export exposure tremendously for many other countries. Almost the entire decline in the importance of demand from domestically sourced intermediates, which on average fell by almost 12 percentage points from 1995 to 2015, is taken up as increased domestic final demand. Much of the globalization trend seems to have bypassed the manufacturing sector of sub-Saharan Africa. One interesting trend is that the slight increase in the average export share by 0.9 percentage points is only for one thirds due to exports for final demand, and the remainder by exports of intermediate inputs, which could indicate successfully integrating as suppliers in GVCs. However, this change was even stronger from 1995 to 2005, but partly reversed afterwards.
The standard deviations across countries of the change in export shares-normalized by the average shares-are much higher than the variation in change of domestic shares. In particular, for exports of intermediate inputs the experience of countries seems to differ quite a lot. As the shares of the four types of demand, must sum to one, we expected changes in shares to be negatively correlated. In Table 5 we show the cross-country correlation between the changes of the various shares.
If output were highly specialized, we would have expected the strongest negative correlation between the changes in the two shares for intermediates inputs, on the one hand, and between the two final demand shares on the other hand. That is not what the results in Table 5 show. Correlations are negative, as expected, for inputs, but not for final demand.
Increases in final demand exports are almost entirely unrelated to changes in sales of domestic final demand (the partial correlation statistic is +0.06).
There are, however, two strong relationships in Table 5 . The two types of domestic sales, for intermediate input use and for final demand use, are extremely strongly correlated. The partial correlation statistic of -0.99 suggests almost perfectly inverse changes. The substitution in the average shares that was implied in Table 4 , i.e. a decrease in domestic input use coupled with an increase in domestic final demand, seems to be taken place systematically across most countries. This is especially remarkable as almost 30% of countries experienced an increase in domestic input use, but in those cases this was coupled with a decrease in domestic final demand. The other correlation that stands out is a strong positive relationship between the two export shares. When countries increase exports, they do so for both types of products, intermediates and final products. With a partial correlation statistic of +0.68, this comovement is also rather strong.
In sum, these patterns suggest that output is more specialized by region than by type of consumer. If exports increase, for example due to improved market access or advantageous exchange rate evolution, all exports benefit, both intermediates and final products. Because the two domestic sales components dominate the total, they can barely grow simultaneously by keeping more exports at home. If domestic demand for final products is strong, firms will lower domestic sales of intermediate products, and vice versa.
We next investigate the destination of exports. By far the two most important destinations for manufacturing exports are the rest of the world aggregate and the EU, as shown in Table  6 . The former is particularly important for intermediate inputs, while the latter is slightly more important for final products. Together they account for 67% of intermediate input exports, but only 55% of final product exports. The three most geographically close sources of export demand (CLO, FAR, and OAF), equally important for final products as for inputs. Note that exports to the three African destinations show by far the lowest ratio of inputs to final products. In contrast, exports to China show a strong reverse pattern, they are entirely dominated by intermediate inputs. Notes: Population weighted weighted averages across 40 of the 45 countries (without ETH, SDS, SUD, TZA, ZWE out of precaution for potential data problems).
In the last two columns of Table 6 we show the corresponding statistics for agricultural exports. The top two destinations are the same, and they even account for 80% of all exports (compared to two thirds in the case of manufacturing). For most export destinations, the relative importance of intermediate input exports is (relatively) higher for agriculture than for manufacturing output. The greater importance of intermediate goods exports, accounting for 74% in agriculture against only 70% in manufacturing, indicates that these products are still processed abroad before reaching final consumers. An often-suggested way to increase the manufacturing sector in sub-Saharan African region would be to expand processing activities domestically.
Finally, in Table 7 we report the export intensity for all broad industry groupings that we created. 19 Tables A.3 and A.4 in the Appendix contains the detailed country-destination breakdown for manufacturing, but it is useful to put those statistics in perspective. According to the Eora data, the average share of manufacturing in GDP is only 12% across the sub-Saharan countries (population weighted). The most important sector is business services, which also includes transportation, communication, and finance.
Naturally, the share of agriculture would be a lot higher if shares were calculated in terms of employment. The very low average share in GDP of 5.4% for agriculture suggests that it excludes agricultural output for own consumption in the household. We have not manipulated these shares, but report them as they appear in the Eora dataset. It is important to realize that all work with Eora assigns this low a percentage to the agriculture sector. The unweighted average across countries is slightly higher, but still only 6.4%.
The first four entries in Table 7 are the goods-producing industries, and they have the highest export shares. It is notable, however, that exports are not zero for the other sectors. Given the large overall size of the three service sectors listed in the bottom rows, their contribution to aggregate exports are not negligible. The average export share for manufacturing is 8%, as indicated already in Table 4 . Compared to the other goods-producing sectors, its exports contain much more final products. In terms of GDP, manufacturing accounts for 12% of the economy, but its share rises to 19% if we measured it in terms of gross output. Value added within the manufacturing sector is only around 25% of total output, while it averages between 40 and 65% for the other sectors. This is important because export shares are calculated as a fraction of gross output. Combining information on the value added share of each sector with its share of GDP and its total export share, we can calculate each sector's importance for total exports. This ranking, averaging over all countries, is: (1) manufacturing 25%, (2) mining and quarrying (21%), (3) agriculture 20%, (4) business services (16%), and (5) trade 10%.
Domestic value added in gross exports
The previous calculations illustrate what fraction of output is exported for each country and what fraction of national production that each country accounts for, but this only gives a partial view on the importance of trade in value creation. It only summarizes international trade linkages in the final production step. For example, when inputs are sourced domestically, not all of their value added will be added by domestic sectors. Johnson and Noguera (2012) have argued that the usual trade statistics provide a misleading picture on the importance of international trade as countries' relative or absolute trade exposure is influenced by the intermediate inputs that are often imported first and later leave the country embedded in exports. They proposed to calculate a value added in gross output (VAX) ratio which divides the domestic value added that is embedded in a country's exports by the directly observed gross export flows. There are several reasons why this ratio could deviate from unity. Exports can contain imported intermediates, either directly or through the inputs sourced from other sectors in the country. Greater integration of production chains internationally is likely to raise export flows more rapidly than the amount of value added that crosses borders.
These embedded imported inputs give rise to two measurement problems: reflection and redirection. A fraction of a country's exports will not be consumed abroad, but will return to that same country embedded in other imports. This phenomenon unambiguously lowers the VAX ratio. At the same time, some exports from country 1 to country 2, will be embedded in the exports of country 2 and be consumed in country 3. The good flows in this example lower the VAX ratio from country 1 to country 2, but they simultaneously raise the VAX ratio from country 1 to country 3 as they contribute to the exports of value added, without any direct export transactions. Timmer et al. (2015) calculate the aggregate VAX index for a range of countries using four different global input-output databases. While the exact values for each country varies a bit for different sources, the overall country rankings is quite similar. Unfortunately, they do not include the Eora data in their calculations, but we expect similar results also for this source of information as it is constructed using similar official data sources. The VAX ratios are highest for more isolated countries that specialize in exports of raw materials, e.g. Russia and Australia, while it is lowest for smaller countries that are strongly integrated in regional production networks, such as smaller EU countries, e.g. Luxembourg and Slovakia.
The VAX ratio can also be calculated for specific sectors. In that case, the sector-specific VAX ratio will also deviate from unity as its exports will embody domestic value added from other sectors if some inputs are sourced domestically. At the same time, a sector's VAX ratio will increase to the extent that its output is embedded in exported products of other sectors. Los, Timmer and de Vries (2016) proposed a very intuitive way to calculate the domestic value added content in exports using the extraction method. The idea is to set the final demand for one country's output in the rest of the world equal to zero, but leave the entire production structure, both domestically and internationally, unchanged. Foreign sectors will still use inputs from this country in their production structure, but they will no longer have direct final demand for its output. We can solve this modified IO system for the counterfactual vector of GDP values in each country-sector. The difference between the actual GDP of a country and this counterfactual GDP equals the domestic value added contained in a country's exports.
The domestic value added content of trade can also be calculated on a bilateral basis, but we are only interested in each country's total domestic value added, summing up across all of its export destinations. In practice, we start from the country-specific IO tables that we discussed earlier and collapse them one step further, combining all export destinations. This leads to the following IO system, that we represent here in simplified form: * ∑ , ⟶ 1 * ∑
The GO vector stacks the gross output vector of both countries, first the country under study and below the rest of the world aggregate. The number of rows are twice the number of sectors S in the IO table. The FDc vector similarly stacks the final demand of country c for both types of products: the first S elements is demand for output of country c itself and the next S entries is demand for output produced in the rest of the world. The FDrow vector similarly stacks all final demand from the rest of the world, with again demand for output from country c in the first S rows of the vector. The matrix A is the global IO matrix that has dimensions (2S) x (2S). Using the input coefficients in matrix A, we can calculate value added once we know the gross output of a country-sector.
As discussed above, we can simply replace the actual final demand from the rest of the world for products from country c, i.e. the first S elements in the FDrow vector, by zero. We then solve for a counterfactual GO vector that will imply lower equilibrium output from all sectors. It is likely that the brunt of the adjustment will fall on industries from country c, but even output in the rest of the world will decline as less production in country c will lead to lower demand for imported intermediates, etc. The Leontief inverse 1 takes into account all interactions in the global production network. As we keep technology constant, the counterfactual GO vector can be used to calculate counterfactual value added in all sectors and counterfactual GDP. We do this exercise separately for all sub-Saharan countries.
The same algorithm can also be used to calculate the domestic value added specifically for a single sector. We simply set the demand for the rest of the world for output from a particular sector to zero and solve the system as described above. In practice, we calculated the VAX ratio for the manufacturing sectors in our countries, which means that we only set the fourth value in the FDrow vector to zero.
The full results for all three years, both for aggregate VAX and manufacturing VAX, are reported in Table A .5 in the Appendix. Data problems for Sudan and South Sudan make it impossible to calculate the ratios in the first two years.
The average over all countries increases over time for both measures. However, this is somewhat misleading as the ratios for Angola are particularly high, especially for the manufacturing sector. The importance of its oil exports are skewing those results. The same is true for the manufacturing VAX ratios of Gabon and Nigeria. Excluding those three oilproducing countries from the averages, as well as Ethiopia for which the VAX ratio suddenly doubles to 99% in 2015, we find the following evolution for the aggregate VAX ratio over the three years (1995, 2005, and 2015) : 58.3%, 56.5%, 58.5%.
The corresponding evolution over the three years, limited to manufacturing is: 38.2%, 38.0%, 36.4%. It means that the complement, i.e. foreign value added embedded in a country's exports, has increased slightly over time. However, out of the 39 countries for which we can reliably calculate the manufacturing VAX, the ratio increased for 19 countries and decreased for only 20 countries. Greater integration in GVCs is certainly not a dominant trend affecting all countries. The statistics limited to the manufacturing sector also indicate that one should exercise caution with aggregate statistics. In most countries the service sector has now become the largest share of the formal economy and domestic value added is very high in that sector. The same high ratio of domestic value added also holds for the agriculture sector. As a result, the importance of domestic value added in overall exports is systematically higher than limited to the manufacturing sector.
In Figure 6 we show the VAX ratios for the manufacturing sector (in green) and for the aggregate economy (in grey) for all countries in sub-Saharan Africa. Countries are sorted by declining manufacturing VAX. For two oil producers, Angola and Gabon, we have top-coded the values at the value of Nigeria to make the figure fit on the page. For three other countries, namely Somalia, Ethiopia, and Tanzania, we show the values for 2005 as their 2015 values are likely to suffer from data problems.
We can distill two general messages from this graph. First, the range of manufacturing VAX across different countries in the region span the entire possible range. For some countries, more than 80% of the value of their exports consists of value added that is sourced from abroad. From other countries, even some non-oil exporters, more than 80% of the export value is sourced domestically. Manufacturing VAX Aggregate VAX Second, in many countries there is a large difference between the VAX ratios for the entire economy and the ratio limited to manufacturing. This reflects both varying importance of manufacturing in the overall economy across countries and variation in the share of manufacturing in their exports. Moreover, it can also reflect differences in the structure of their manufacturing sectors, which were already apparent from the sourcing results presented earlier.
Finally, in Figure 7we show the percentage points change in VAX ratios from 1995 to 2015. The green bars are for manufacturing exports and the grey bars for the total economy change. While the total economy VAX ratio increased for most countries, this was not the case for the manufacturing VAX. A large number of countries, in the bottom half of the graph, show opposing trends for both measures.
The main reason for the much more positive evolution of the overall VAX ratio is that the relative importance of different sectors changed in many countries. In particular the service sector became more important and this had a sectoral VAX very close to one. Such a compositional change can raise the overall VAX without changing the nature of sourcing of production at the sectoral level. Changes within the manufacturing suggest that the experience was very heterogeneous across the continent.
Conclusions
Based on two very different sources of information we are able to give a systematic overview of the extent that firms in sub-Saharan Africa engage in GVCs. It is difficult to summarize our findings, especially because a major objective was to present detailed results in a uniform way across all countries. By making the data files with all our indicators, both at the firm-level for all countries and at the country-level based on the detailed input-output calculations, available, one can explore further in which country and what dimension there are positive evolutions. They allow interested researchers or policymakers to look specifically at the countries or sectors of greatest interest. They also allow one to focus mostly on levels of GVC integration or changes over time. In the summaries we presented, we showed different ways how the data can be presented.
No single conclusion will do justice to the experience of all countries. Some of the GVC indicators that we discussed do show systematically closer engagement with the world economy, but any such trends are never shared universally in the region. We do wish to highlight two general patterns that showed up consistently across many countries and using both types of information.
We would say that, overall, the results give more reason for pessimism than optimism. The last two decades has been a period of rapid globalization and the economies of many countries outside of Africa has been transformed by their closer integration in a global production network. There is evidence of such a pattern for some countries, but GVC engagement in most sub-Saharan economies is not very deep. Most striking is that there are very few signs of a systematic deepening over time that is shared across most of the countries for any of the indicators. While some economies experienced growth in foreign sourcing and export intensity on some dimension, this is by no means a universal pattern. It is striking that the one evolution over time that is shared by every single sub-Saharan country is greater sourcing of inputs from China. It is a positive development in the sense that these economies are able to tap into low-cost sources of supply, but it is not an indicator of a strongly developing manufacturing sector in these countries. This is especially true given that the simultaneous explosion in demand from China is showing up much more weakly in growing exports of manufacturing goods from sub-Saharan Africa to China.
 Typical supplier firms should mainly focus on the production of intermediate goods, so categories 2 and 4 are the most appropriate to take into account.
Based on domestic suppliers only, the share of exports in output can be calculated from:  Question: In the past fiscal year, what percentage of this establishment's sales fell in each of the following categories?  Possible answers include (1) national sales, (2) indirect exports (sold domestically to a third party that exports products), and (3) direct exports.  The export share can be computed based on answer 3 only or on the sum of 2 and 3. Notes: OWN is output sold as final demand domestically and EXP is final demand from exports (the sum of the next 7 columns). The different export regions are neighboring sub-Saharan countries (CLO), other countries in the region (FAR), other African countries (OAF), EU28 member states (EUC), the United States (USA), China (CHN), and the rest of the world (ROW). Averages are population weighted.
